Abstract: We present photonic crystal structures exhibiting flat electromagnetic bands (i,e., reduced the.group velocity of light) in an crystal directions. Possible applications include miniaturized tunable optical delay components, high power low-threshold lasers, and nonlinear optics. Small group velocity is crucial in variety of applications, ranging from optical delay components and lowthreshold lasers, to study of nonlinear optics [1,2]. Although photonic crystals can be employed to achieve slow group velocities at band edges [1,3,4], this effect is limited to a very narrow range of wavevectors in one particular direction. Moreover, the shape of an optical pulse propagating through such structure is distorted due to the large group velocity dispersion. In this talk, we will describe our work on design, and refractive index ~3 . 5 . Although this structure supports three types of coupled modes (dipole, monopole, and quadrupole), the coupled band of our primary interest is the one corresponding to the quadrupole mode [61. Q!mhupole radiates equally in the four TM directions and its radiation pattern has four-fold s y m e t q ; which implies that the mode couples equally to all of its four neighbors in a palticular lattice direction (e.g., I'M or rX). The lack of preferential coupling directions, a good lateral confmement (high Q-factor), and a non- In the talk, we will also discuss our work on the experimental characterization of the CPCRAs and their applications (e.g., as low-threshold lasers with increased output powers).
Small group velocity is crucial in variety of applications, ranging from optical delay components and lowthreshold lasers, to study of nonlinear optics [1,2]. Although photonic crystals can be employed to achieve slow group velocities at band edges [1,3,4], this effect is limited to a very narrow range of wavevectors in one particular direction. Moreover, the shape of an optical pulse propagating through such structure is distorted due to the large group velocity dispersion. In this talk, we will describe our work on design, and refractive index ~3 . 5 . Although this structure supports three types of coupled modes (dipole, monopole, and quadrupole), the coupled band of our primary interest is the one corresponding to the quadrupole mode [61. Q!mhupole radiates equally in the four TM directions and its radiation pattern has four-fold s y m e t q ; which implies that the mode couples equally to all of its four neighbors in a palticular lattice direction (e.g., I'M or rX). The lack of preferential coupling directions, a good lateral confmement (high Q-factor), and a nondegeneracy of this mode lead to a single flat coupledquadrupole band. The insets (a) and @) of Fig. Ib show magnetic field patterns of this mode at X and M points, respectively. The coupledquadrupole band can be made even "flatter" by inserting larger number of photonic crystal periods between the defects, which reduces the coupling between individual resonators [7]; we were able to reduce the variation in band frequency below 10" of its central frequency by employing only four layers of holes between the defects In the talk, we will also discuss our work on the experimental characterization of the CPCRAs and their applications (e.g., as low-threshold lasers with increased output powers). 
